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‘1’hc Mars lhvircmmcntal Survey (M INUR) mission plans  to send up to sixteen
small, iIlcx]~cIlsivc  l:illdcrs to Mars topcrfom  :ilo]]g tclj]lc  xtc~]sivcs[l]cly  of the h4ar[iaa
cmvironmcnt.  With a budget  ICSS than half of that for the two Viking spaccmft  lhat
landed on Mars in 1975,  ii was clear thal a radically different approach was required to
achicvc  I his mi ssim,  13cforc spcncli  ng up to ] bil 1 ion do] lars cm an unproven dcl ivcry
systcm for the M1lSUR  Nclwork, NASA is investing 150 million dollars on a tcchno]ogy
l’athfindcr  laaclcr to fly before t hc Net work mission and validate the proposc(l
tcchno]ogics,

‘]’his paper dOCllJllClltS thC  iJlitia]  COl)CCptlla]  thinking, aJl(] thC  SllbSCqllCI)t  p]’OOf  Of

concept lest program which CVOI vcd i at o t I IC currcmt M I KSLJR Pat hfi IIdCJ’  Mars ]an(icr.

‘1’hc ccntcrpiccc of the delivery systcm is n set of inflatab]c  impact attmuation  gas bags,
(i.e. airbags)  which complctc]y  suJrowd  the laJdcr, ‘J’his Systcm allows the ]aJl(]CJ’  to

i mpaci t hc surface without having  to rcclucc  the horizontal  vclocit y induced  by the. winds,
‘1’hc airbags  81Jc  13ciJ)g  designed to at(cnuate the ltmiing impad  to a maximum of 50 G’s so
that cheap ofr-the-shelf clcc[ronic  COIU])OJICJltS  can  bc USC(I iJl  the ]aJ)dCJ”. 1 .Owcl”  impact

G’s also rcducc  stmcturc  mass as well  as dcvclopmcnt  costs for the  en t i re  l ander .

‘J’his paper will  also discuss the proof of concept test  pmgraJn  w h i c h  w a s

cxmcludcd  to validate, and dcmmstratc  the clcsign  of the. airbags. Mathematical
performance modc]s of the airbag were writ[cn to si7,c ami optimiz,c the airbags.  WhcJI  a
satisfactory dcsiga  space was established, a series of subsca]c tests were dcsignc(i to
validate the mathematical moclcls  as well as to ]carn how to actua]i
‘1’hrcc series of tcsls were performed: vcr[ical  drops; combinccl vcr
velocity clrops;  ancl high a]titudc vacum] chamber tcsls.
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